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Shaving apparatus 
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This invention relates to a shaving apparatus comprising: 

a plurality of shaving heads, each comprising a circular shear plate provided 
with hair-entry apertures; 

a rotatable cutting member associated with and rotatable relative to the shear 

plate, 

a motor, and 

a drive structure coupling said motor to said cutting members for driving 
rotation of the cutting members, said drive structure comprising aplurality of drive units 
each of said drive units extending at least from a drive rim engaged for driving the drive unit 
to a coupling end coupled to one of said cutting members for transferring rotation of the drive 
unit to &e cutting member, 

wherein at least the drive rims of the drive units are each suspended for rotation about an axis 
of rotation. 



Such a shaving apparatus is known from U.S. Pat. No. 4,257,161. According 
to m document, a shaving apparatus has a floating shaving head comprising a shear plate 
with hair-entry apertures, a cutting member, which is rotatable relative to the shear plate, and 
' r0tatable which * nationally coupled at one end to the cutting 

mm*** esd at the other end to a drive mechanism. At at least one end of the coupling 
^-i** , the coupling is a three-point coupling, m one embodiment, the cutting member has 
three coupling openings which are distributed around the rotational axis of the cutting 
member wd the coupling spindle is provided with three axially extending coupling members, 
^3^8 isspsasively engage in the coupling openings. 

The coupling spindle may be provided with a flange, which is housed in a 
cavrty uuUnib of a gear wheel of the drive mechanism. The flange is movable in the cavity 
to pennit tilting and axially displacing the coupling spindle, and three ribs may be formed on 
T2fc cavity for respective engagement in three recesses in the periphery of the 
>o form a three-point coupling at the other end of the coupling spindle. The ribs , 



are 
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distributed about and extend parallel to the rotational axis of the gear wheel, and the recesses 
are correspondingly distributed about the rotational axis of the coupling spindle. Such 
apparatus allows the axes of rotation of the (usually toothed) drive rims to be offset and 
preferably closer together than the axes of rotation of the cutting members so that a compact 
5 transmission is obtained. One reason why a compact transmission is advantageous is that it 
allows the housing to taper from a relatively large shear plate holder to the motor that has a 
cross-section that is substantially smaller than the surface of the shear-plate holder. However, 
the coupling spindles that are tiltable relative to the drive rims are oriented at a relatively 
large angle to each other, to the drive rims and to the shaving heads. This entails that a 

10 specific design of the couplings is required to prevent limiting the freedom of tilting of the 
shaving heads, that relatively much friction and wear occurs at the couplings and where the 
spindles are coupled to the drive rims, even if the difference between the spacing between the 
axes of rotation of the drive rims and the spacing between the axis of rotation of the cutting 
members is relatively small. A further consequence is that, on pivoting or mounting the 

T3 snear-piate holder into its operating position, Hie coupling ends ^Mte^upting^pktdles-^e — 
out of line with the coupling openings of the cutting members and need to be urged into 
alignment with the coupling openings against a spring force before engagement with the 
coupling openings of the cutting members. 

From U.S. Pat No. 3,890,705, an gpparatus is known that has a coupling pin at 

20 the end of the coupling spindle, which engages with a coupling slot in the cutting member 
with a large amount of play. This allows the cuttsrg member to move back and forth relative 
to the coupling spindle in the longitudinal direetisfk of the slot, which may cause wear and 
annoying noise. 

25 

It is an object of the invention, to provide a solution that allows the distance 
between, the centers of the drive rims of the drivr uaits coupled to each of the cutting 
members to be substantially smaller than the distance between the centers of the cutting 
members, while at least reducing friction, wear, noise and tilt obstruction normally associated 
30 to prior art apparatuses having tiltable spindles to overcome the offset between, on the one 
hand, the distances between the centers ofthe drive-rims and, on the other hand, the distances 
between the centers of the cutting members. 

According to the present invention, this object is achieved by providing an 
apparatus according to claim 1. The mutually diverging orientations of the axes of rotation of 
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the drive rims aUows the centers of the cutting members to be spaced apart further than the 
centers of the drive rims, without requiring the rotatable spindle of each drive unit to extend 
at an angle relative to the drive rim coupled thereto. 

Particular embodiments of the invention are set forth in the dependent claims 
Further aspects, effects and details of the invention are described with reference to an 
example shown in the accompanying drawings. 



Fig. 1 is a to some extent schematized front elevation of a shaving apparatus 
10 according to an embodiment of the invention having three floating heads, 

Fig. 2 is a to some extent schematized side elevation of the shaving apparatus 
of F lg . 1 with one of the shaving heads shown in cross-section taken on the line n-H in Fig.l, 

Fig. 3 is a cut away perspective view of the motor and the drive structure of 
the apparatus according to Figs. 1 and 2, 

Fig. 4 shows a schematized longitudinal section taken along the axes of 
rotation of a central gear wheel and the drive rim of one of the drive units, and 

Fig. 5 is a to some extent schematized side elevation of a shaving apparatus 
according to another embodiment of the invention with two of the shaving heads shown in . 
cross-section along respective center lines. 



15 
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30 



The shaving apparatus shown in Figs. 1 and 2 comprises a housing 1 on which 
is mounted a shear-plate holder 2 for three shear plates 3. The shear plates 3 have hair entry 
4. A rotary cutting member 5 is situated on the inner side of each shear plate 3, for 
cooperation therewith in known manner. 

The cutting members are rotated relative to the respective shear plates by a 
drive structure including an electric motor 10 and a drive structure, to which the cutting 
members 5 are each coupled. The cutting members 5 are each coupled to an associated 
omfms spindle 6. In turn, the spindles are each coupled to a drive rim 7. According to the 
present example, the drive rim isatoothed rim engaged by a gear wheel, but in principle the 
drive nm may also be designed to be engaged in other manners, such as by friction, by a 
puHey, oy abelt or by a drive chain. A central gear wheel 8 is journalled centrally between 
S^^ed ^ 7 and an upper, outwardly facing gear engages each of the toothed rims A 
pi***, wheel 15 fixed on the motor shaft 16 engages an inwardly facing gear of the gear 
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wheel 8. The toothed rims 7 and an associated shaft 1 1 are each rotatably journalled in a 
mounting plate 12. 

To each shaft 11, a hub 13 is connected of which click fingers 22 extend into 
an associated one of the spindles 6 and engage an inwardly facing rim 17 to keep the hubs 13 
5 and the associated spindles 6 together when the shear plate holder 2 is dismounted. Inside a 
cavity 14 formed by axial bores in the spindle 6 and in the hub 13, a compression coil spring 
23 is mounted, which presses the coupling end 27 of the spindle 6 into engagement with the 
cutting member 5 or at least with a coupling member for driving the cutting member. The 
coil spring 23 exerts a force on the spindle 6 in the direction of the associated cutting member 
10 5. This force is transmitted to the cutting member 5 by the coupling spindle 6 and via the 
' cutting member 5 to the associated shear plate 3; the flanged edge 19 of which is thereby 
pressed against the shear plate holder 2. In use, the shear plates 3, together with the 
associated cutting members 5 and coupling spindles 6, can be pressed inwards against the 
action of the springs 23 under the pressure of which the shear plates are held against the 

"T3 user's siaSu " - 

All three cutting members 5, are coupled to the drive motor 10 in the above 
manner, the three toothed rims 7 nesting with the single centrally disposed gear wheel 8. 

Ribs or grooves may be are formed on the wall of the cavity in each spindle 
and co-operate with ribs or grooves on the hub 13. Thus, a multi-point coupling (preferably 
20 having three or more point, line and/or surface contacts) is obtained between the hub 13 and 
the spindle 6 to transmit the rotary movement "of fee toothed rim 7 to the coupling end 27 of 
the spindle 6. The spindle 6 may be tilted relative to the toothed rim to accommodate to the 
position of the center of the cutting member 5 relative to the axis of rotation 20 of the toothed 
rim 7, for instance to assume a position that is slightly angled relative to the axis of rotation 
25 20 of the toothed rim 7. 

The coupling end 27 of each coupling spindle 6 remote from the hub 13 is 
formed triangularly and bears against wall of a correspondingly shaped recess 21 in the 
cutting member 5. The spindle 6 is thus also coupled to the cutting member 5 by a multi- 
point coupling, which will permit tilting movement of the coupling spindle and the cutting 
30 member relative to each other. 

The axes of rotation 20-of the drive rims 7 are oriented at angles relative to 
each other and diverge from each other in a direction from the drive rim 7 to the coupling end 
27. This allows the centers of the toothed rims 7 to be closer together than the centers of the 
cutting members 5 and hence a more compact and lightweight construction with smaller 
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drive wheels, without entailing the disadvantage of a relatively large angle between the 
spindle 6 and the cutting member 5 or the disadvantage of a substantial angle between the 
spindle 6 and the hub 13. This, in turn, reduces friction and wear in the drive structure. The 
relatively small angle between the spindle 6 (or more generally, the drive unit) and the center 
line of the shaving head in its neutral position provides the advantage that the maximum 
angle between the cutting member 5 and the spindle 6 that can occur when the floating 
shaving head is tilted over a given angle from its neutral position, by pressing it inwards on 
one side, is reduced. Accordingly, the smallest maximum angle of tilting movement of the 
shaving heads from their neutral positions is increased. 

That the shaving heads can be tilted over a wider angle is especially useful for 
shaving apparatuses of which the shear-plate holder consists of a number of elements, such as 
floes or panels, that are tiltable with respect to each other. 

Fig. 5 shows an apparatus of which the axes of rotation of the drive rims for 
the different shaving heads are oriented at different angles relative to each other. 

The mutually angled configuration of the axes of rotation of the drive rims can 
be applied with particular advantage to apparatuses comprising more than three shear-plates, 
resulting in a relatively large shear-plate holder, which may be flat or contain portions that 
extend at substantial angles relative to each other. 

The angle between the axes of rotation of the toothed rims is preferably at 
least 3°. In particular if a generally convex design of the shear-plate holder is desired, the 
angle between the axes can be quite large, for instance up to 20 or 45°. The preferred angle 
for a shaver with an average, customay shear plate holder is about 8 to 10°. 

To uniformly drive the cutting members 5 of all shaving heads, the axis of 
rotation of the central gear wheel 8 preferably extends centrally between the axes of rotation 
of the toothed rims 7 of the drive units 9 and at the same angle to each of the axes of rotation 
20 of the toothed rims 7. 
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CLAIMS: 



1. A shaving apparatus comprising: 

a plurality of shaving heads, each comprising a circular shear (3) plate 
provided with hair-entry apertures (4); a rotatable cutting member (5) associated with and 
rotatable relative to the shear plate (3), 

a motor (10), and 

a drive structure coupling said motor (10) to said cutting members (5) for 
driving rotation of the cutting members (5), said drive structure comprising a plurality of 
drive units (9), each of said drive units extending at least from a drive rim (7) engaged for 
driving the drive unit to a coupling end (27) coupled to one of said cutting members (5) for 
transferring rotation of the drive unit (9) to the cutting m ember (5), 

wherein at least the drive rims (7) of the drive units (9) are each suspended for rotation about 
an axis of rotation (20), 

characterized in that, the axes of rotation (20) of said drive rims (7) are oriented at angles 
relative to each other and diverge from each other in a direction from the drive rim (7) to the 
coupling end (27). 

2 - An apparatus according to claim 1 , in which the angle between said axes of 
rotation of said drive rims is at least 3°. 

3 - An apparatus according to claim 1 or 2, further comprising a central gear 
wheel (8) engaging said drive rims (7), said central gear wheel being rotatable about an axis 
of rotation extending between the axes of rotation of said drive rims (7) of said drive units 
(9). 

4 - A* apparatus according to any one of the preceding claims, further comprising 
a shear-plate holder (2) including a number of elements each holding at least one shear-plate, 
which elements are tiltable with respect to each other. 
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5 - An apparatus according to any one of the preceding claims, further comprising 

a shear-plate holder (2) including a number of elements each holding at least one shear-plate, 
which elements extend at angles with respect to each other. 

6. An apparatus according to any one of the preceding claims, in which at least 

two of said angles between axes of rotation (20) of said drive rims (7) are different from each 
other. 



10 



7. An apparatus according to any one of the preceding claims, in which the 

number of shaving heads is larger than three. 
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ABSTRACT: 



A shaving apparatus has a plurality of shaving heads, each with a rotatable 
cutting member (5) associated with and rotatable relative to a shear plate (3). For driving the 
cutting members (5), a plurality of drive units (9) is provided, each of said drive units 
extending at least from a drive rim (7) engaged for driving the drive unit to a coupling end 
(27) coupled to one of the cutting members (5) for transferring rotation of the drive unit (9) to 
the cutting member (5). The drive rims (7) of the drive units (9) are suspended for rotation 
about axes of rotation (20) that are oriented at angles relative to each other and diverge from 
each other in a direction from the drive rim (7) to the coupling (27). 



10 Fig. 4 
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